Background: Ambient particulate matter (PM) represents an environmental threat to which millions of people worldwide are exposed. Adverse effects of PM on human health have been reported, but its effect on skin aging has not been widely studied. Autophagy is a regulatory "self-eating" process and is one of the survival mechanisms for cells during extrinsic and intrinsic stress. Objectives: In this study, we aimed to examine the relationship between PM exposure, autophagy and skin aging. Methods: We compared the levels of autophagy in human skin fibroblasts before and after PM exposure. We also measured the changes in matrix metalloproteinase (MMP-1), procollagen I, interleukin (IL)-6, IL-8, and TGF-beta levels before and after PM exposure. Results: Transmission electron microscopy analyses of revealed the presence of PM within the cytoplasm and autophagosomes of the PM exposed fibroblasts. Western blot analysis showed a statistically significant increase in autophagic flux in fibroblasts after PM exposure. An increase in the protein expressions of MMP-1, IL-6, IL-8, and a decrease in procollagen-I and TGF-beta were also noted after PM exposure. Conclusion: Our findings suggest that the autophagy pathway is activated with PM exposure. Fibroblasts exposed to PM showed signs of aging which indicate that air pollution might influence skin aging.
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The role of TRPV1 in the regulation of Keratinocyte proliferation S Maksimovic, J Wu and L Du-thumm Colgate-Palmolive, Piscataway, NJ Transient receptor potential vanilloid type 1 (TRPV1) is a nonselective cationic channel that was originally described on nociceptive neurons as a major sensor of noxious stimuli such as heat and low pH. Subsequently, TRPV1 has been described in plethora of non-neuronal tissues and cells including epidermal keratinocytes. More recent studies have expanded the role of TRPV1 in human skin beyond nociception by showing that TRPV1 activation reduces keratinocyte proliferation and delays epidermal barrier recovery. Here we show that a plant extract, that does not exhibit an apparent TRPV1 antagonism, can reduce the negative effect of TRPV1 activation on human keratinocyte proliferation in vitro.
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The evolutionary trajectory of primate skin appendage traits Y Kamberov Humans differ in many respects from other primates, but perhaps no derived human feature is more striking than our naked skin. Long purported to be adaptive, humans' unique external appearance is characterized by changes in both the patterning of hair follicles and eccrine sweat glands, producing decreased hair cover and increased sweat gland density. Despite the conspicuousness of these features and their potential evolutionary importance, there is a lack of clarity regarding how they evolved within the primate lineage. We thus collected and quantified the density of hair follicles and eccrine sweat glands from five regions of the skin in three species of primates: macaque, chimpanzee and human. Although human hair cover is greatly attenuated relative to that of our close relatives, we find that humans have a chimpanzee-like hair density that is significantly lower than that of macaques. In contrast, eccrine gland density is on average 10-fold higher in humans compared to chimpanzees and macaques, whose density is strikingly similar. Our findings suggest an evolutionary sequence in which a decrease in hair density in the ancestors of humans and apes was followed by an increase in eccrine gland density and a reduction in fur cover in humans. This work answers long-standing questions about the traits that make human skin unique and substantiates a revised model in which the evolution of expanded eccrine gland density was not progressive but rather exclusive to the human lineage.
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The presence of nail matrix onychodermis by ECM immunohistochemistry D Lee, J Park, M Li and G Abudureyimu Dermatology, Sungkyunkwan University, Samsung Medical Center, Seoul, Republic of Korea Recently, based on a comparative study of nail and hair we demonstrated the presence of nail matrix onychodermis containing onychofibroblasts by CD13 expression. In this study, we further investigated about the nail matrix onychodermis through ECM immunohistochemistry. We performed immunohistochemistry for collagen and elastin on polydactyly nail units, and on hair follicles in scalp specimens. Collagen and elastin were rarely expressed in the mesenchyme containing onychofibroblasts below the nail matrix while it was expressed strongly in the dermis of other parts of the nail unit. In the scalp collagen and elastin were not expressed in the dermal sheath and follicular dermal papilla of terminal hair follicles. However, collagen and elastin was expressed strongly throughout the dermis of the scalp. In conclusion, we confirmed the presence of nail matrix onychodermis by ECM immunohistochemisty. Collagen and elastin may be a negative marker for nail matrix onychodermis containing onychofibroblasts. Human skin was the first tissue application to be successfully engineered in vitro by combining advanced cell culture techniques and various scaffolding biomaterials to support cell growth and 3D organization. Current skin tissue engineering technologies often only include the epidermal components and remain partially effective in their ability to restore the complexity of the dermal compartment. To date, none of these approaches regenerate skin appendages including sebaceous glands, which are responsible for the sebum production, essential to maintain the integrity of the skin barrier. Nowadays, studies about sebaceous glands rely mainly on the use of 2D cell culture based on immortalized cell lines and most 3D models are ex vivo isolated sebaceous glands with limited shelf life. To overcome these limitations, human induced pluripotent stem cells (hiPSC) reprogrammed from somatic cells represent promising candidates to produce sebaceous glands in 3D. In this view, the aim of this work was to develop an in vitro skin equivalent (SE) that assumed the human dermalepidermal architecture and included sebocyte organoids derived from hiPSC. To conduct such research, SEs were prepared by co-culturing fibroblasts with hiPSC into a unique porous scaffold made of chitosan-cross-linked collagen glycosaminoglycan polymer, subsequently epidermized with keratinocytes. Tissue analysis confirmed that the cultured SEs were morphologically consistent and presented a cohesive dermal-epidermal structure. Within the dermal compartment, hiPSC-derived sebocytes self-organized into well-defined 3D organoids embedded into extracellular matrix neo-synthetized by fibroblasts. The 3D organoids expressed key sebaceous gland markers such as KRT7 and MUC1 and accumulated lipid droplets. This advanced 3D skin model may be relevant tool to better understand sebocyterelated pathologies such as acne and to effectively identify dermatological compounds regulating sebaceous glands. There is increasing evidence that cutaneous ischemia-reperfusion (I/R) injury is associated with the development of pressure ulcers (PUs). Botulinum toxin (BTX) suppress the release of neurotransmitters such as acetylcholine in the neuromuscular junction. Several studies have demonstrated that BTX enhanced the blood flow and survival of ischemic skin flaps in animal cutaneous flap models. The objective of this study is to assess the effects of BTX-B on the formation of PUs in the cutaneous I/R injury. In the cutaneous I/R injury mouse model, I/R injury-induced vascular damage, hypoxic area, and the number of oxidative stress-associated DNA-damaged cells and apoptotic cells were suppressed by BTX-B injection. BTX-B significantly inhibited cutaneous I/R injury-induced oxidative stress in OKD48 mice by bioluminescence. BTX-B reduced the I/R-induced mRNA levels of oxidative stress-associated factors, including HO-1, Nox2, and Nrf2. In an in vitro assay, BTX-B significantly inhibited the oxidant-induced ROS and apoptotic endothelial cells and fibroblasts. In addition, BTX-B significantly inhibited cutaneous I/R injury-induced endoplasmic reticulum (ER) stress in ERAI mice by bioluminescence. Cutaneous I/R injury-induced ER stress-response factors and GRP78/BiP-and CHOP-positive cells in the I/R area were significantly decreased by BTX-B injection. These results suggest that BTX-B injection might have protective effects against PU formation after cutaneous I/R injury by reducing vascular damage, inhibiting hypoxiainduced oxidative cellular damage, decreasing oxidative and ER stress, and preventing apoptosis.
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